Seizures and the regulation of astroglial gene expression.
Seizures are known to induce dramatic alterations in neuronal gene expression. These changes may play a role in the genesis of an epileptic state. The present report describes another consequence of seizures-a dramatic induction of glial fibrillary acidic protein (GFAP) expression in astrocytes. Using a hippocampal kindling model, we demonstrate that kindled seizures lead to many fold increases in mRNA for GFAP in structures which experience electrographic seizures. The increases can be detected 1 day following a single seizure. If seizures are induced repetitively (every other day for many days), levels of GFAP mRNA remain elevated. However, when kindled seizures are not induced, levels of GFAP mRNA return to near control levels within a few days. The increases in GFAP mRNA levels are not in response to decreases in neuronal activity (as a result of postictal depression), because GFAP mRNA levels are unaffected when neuronal activity is decreased by blocking afferent drive (with tetrodotoxin). The induction of GFAP expression by seizures may reflect the first step in a process in which seizures induce astrocytic hypertrophy. The changes in astrocytes could in turn modify the way in which astrocytes maintain homeostasis in the extracellular microenvironment in ways that could contribute to the development of an epileptic state.